pyridine-4-carbohydrazide monohydrate}, the central CN 2 O region of the organic molecule is planar and the conformation about the imine-C N bond is E. While an intramolecular hydroxy-O-HÁ Á ÁN(imine) hydrogen bond is evident, the dihedral angle between the central residue and the benzene rings is 48.99 (9) . Overall, the molecule is twisted, as seen in the dihedral angle of 71.79 (6) between the outer rings. In the crystal, hydrogen-bonding interactions, i.e. hydrazide-N-HÁ Á ÁO(water), water-O-HÁ Á ÁO(carbonyl) and water-O-HÁ Á ÁN(pyridyl), lead to supramolecular ribbons along the a-axis direction. Connections between these, leading to a three-dimensional architecture, are mediated by BrÁ Á ÁBr halogen bonding [3.5366 (3) Å ], pyridyl-C-HÁ Á ÁO(carbonyl) as well as weak -interactions [inter-centroid separation between benzene rings = 3.9315 (12) Å ]. The Hirshfeld surface analysis reveals the importance of hydrogen atoms in the supramolecular connectivity as well as the influence of the BrÁ Á ÁBr halogen bonding.
Chemical context
Schiff bases play an important role in inorganic chemistry as they can easily form stable complexes with metal ions. Schiff base ligands have now been designed that may bind in a variety of modes in their metal complexes, i.e. monodentate, bidentate, tridentate and even tetradentate. Recent interest in the coordination of hydrazide Schiff base ligands arises owing to the presence of electron-donating nitrogen and oxygen atoms, allowing these to act as a multidentate ligands, and in some cases, function as supramolecular building blocks in their molecular assemblies (Wei et al., 2015; Nie & Huang 2006) . In recent years, studies of organotin(IV) compounds has gained interest as a result of their potential industrial and biocidal applications (Davies et al., 2008) . Among these compounds, the chemistry and applications of organotin(IV) complexes with Schiff base ligands have been studied extensively due to their structural diversity, thermal stability and biological properties. As part of on-going work with these ONO tridentate ligands (Lee et al., 2012 (Lee et al., , 2013 (Lee et al., , 2015 , the crystal and molecular structures of the title compound (I), obtained as a side-product during the preparation of an organotin compound, is described along with a detailed evaluation of the ISSN 2056-9890 intermolecular association in the crystal through a Hirshfeld surface analysis.
Structural commentary
The molecular structures of the constituents of (I) are shown in Fig. 1 . The organic molecule features a central, essentially planar region flanked on either side by a pyridyl ring and a disubstituted benzene ring. The central residue comprising the N1, N2, O1 and C1 atoms is strictly planar [r.m.s. deviation of the fitted atoms = 0.0001 Å ] with the C2 and C10 atoms lying 0.171 (3) and 0.010 (4) Å , respectively, out of the plane; the carbonyl-O and hydrazide-NH groups are anti. The sequence of N1-N2-C2-C3 [À177. 59 (15) ], N2-N1-C1-C10 [179.59 (15) ] and C1-N1-N2-C2 [171.14 (18) ] torsion angles is consistent with an all-trans relationship in the central chain and a small twist about the N1-N2 bond. The conformation about the imine-C2 N2 bond [1.292 (2) Å ] is E. An intramolecular hydroxy-O1-HÁ Á ÁN2(imine) hydrogen bond is noted, Table 1 . The dihedral angles between the central residue and the pyridyl and benzene rings are 23.16 (10) and 48.99 (9) , respectively. As the six-membered rings are conrotatory with respect to the chain, the dihedral angle between them of 71.79 (6) indicates an approximately orthogonal relationship.
Supramolecular features
The most prominent feature of the supramolecular association is the formation of supramolecular ribbons, with a flat topology, parallel to (012), propagating along the a-axis direction and mediated by hydrogen-bonding interactions. In essence, the water molecule provides links between three organic molecules via hydrazide-N-HÁ Á ÁO(water), water-O-HÁ Á ÁO(carbonyl) and water-O-HÁ Á ÁN(pyridyl) hydrogen bonds, Table 1 . This association leads to centrosymmetric, 18-membered {Á Á ÁHOHÁ Á ÁNC 4 O} 2 synthons as shown in Fig. 2a . Lateral connections between ribbons are via halogen bonding of the type BrÁ Á ÁBr. Here, the BrÁ Á ÁBr i separation is 3.5366 (3) Å [symmetry code: (i) À1 À x, 3 À y, 2 À z]. The C7-BrÁ Á ÁBr i angle is 156.56 (5) , and, being disposed about a centre of inversion, the C7-BrÁ Á ÁBr i -C7 i torsion angle is constrained by symmetry to 180
. The geometric characteristics indicate the BrÁ Á ÁBr i halogen bond is classified as a type I halogen bond (Desiraju & Parthasarathy, 1989) . The connec- Table 1 Hydrogen-bond geometry (Å ,  ) . Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) x À 1; y; z; (iii) x; y À 1; z. The molecular structures of constituents of (I) showing the atom-labelling scheme and displacement ellipsoids at the 70% probability level.
tions between the layers are of the type pyridyl-C-HÁ Á ÁO(carbonyl), Table 1 . These are reinforced by weakinteractions between inversion-related benzene rings: intercentroid separation = 3.9315 (12) Å for symmetry operation Àx, 2 À y, 2 À z.
Hirshfeld surface analysis
The analysis of the Hirshfeld surface for (I) was performed as per a recent publication (Wardell et al., 2016) . Views of the Hirshfeld surface mapped over the calculated electrostatic potential are given in Fig. 3 . It is important to note that despite its small size relative to the organic species, the presence of water in the crystal lattice exerts a great influence on the packing of (I) owing to the involvement of all of its atoms in conventional hydrogen bonds as well as short interatomic contacts (Table 2 ). This is also seen through the appearance in Fig. 3a of a light-red spot (negative potential) within the surface near the water-O1W atoms as well as the blue regions (positive potential) about the water-H1W and H2W atoms, which correspond to the acceptor and donors of the hydrogen bonds, respectively. Similarly, the other donor and acceptor atoms participating in the more significant intermolecular interactions are viewed as the blue and red regions, respectively, in Fig. 3 . The donors and acceptors of water-O-HÁ Á ÁO(carbonyl) and water-O-HÁ Á ÁN(pyridyl) hydrogen bonds on the Hirshfeld surfaces mapped over d norm in Fig. 4 appear as bright-red spots near the respective atoms. The presence of red spots near the Br1 and pyridine-C12 atoms in Fig. 4b also highlight the significant contribution of BrÁ Á ÁBr and CÁ Á ÁC contacts to the molecular packing. The presence of faint-red spots near the pyridyl-N3, C13 and H13 atoms and the carbonyl-O1 atom indicate their contributions to short interatomic CÁ Á ÁN/NÁ Á ÁC contacts (Table 2 ) and comparatively weak intermolecular C-HÁ Á ÁO interactions, respectively. The immediate environments about a reference pair of molecules comprising (I) within the d norm -( Fig. 5a and b) and shape-index-( research communications Table 2 Summary of short interatomic contacts (Å ) in (I).
Views of the Hirshfeld surface for (I) mapped over d norm over the range À0.150 to 1.528 au.
Figure 3
Views of the Hirshfeld surface for (I) mapped over the electrostatic potential over the range À0.122 to +0.156 au. Table 3 . The fingerprint plot delineated into HÁ Á ÁH contacts, Fig. 6b , shows that while these contacts have the greatest contribution to the Hirshfeld surface, i.e. 31.9%, due to the involvement of most of the hydrogen atoms of the molecule in hydrogen bonds and short interatomic OÁ Á ÁH/HÁ Á ÁO and CÁ Á ÁH/HÁ Á ÁC contacts, there are relatively few hydrogen atoms available on the surface to form interatomic HÁ Á ÁH contacts and, when in contact, are farther than the sum of their van der Waals radii. The pair of spikes with tips at d e + d i $ 2.0 Å in each of the fingerprint plots delineated into OÁ Á ÁH/HÁ Á ÁO contacts, Fig. 6c , and NÁ Á ÁH/HÁ Á ÁN contacts, Fig. 6f , arise as a result of O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds. As the Hirshfeld surfaces and two-dimensional fingerprint plots shown here are inclusive of the water molecule, neither bright-red spots near the donoracceptor atoms of hydrazine-N-HÁ Á ÁO(water) hydrogen bonds are seen on the d norm -mapped Hirshfeld surface in Fig. 4 nor is there a pair of spikes on the corresponding fingerprint plot. Thus, the 18.3% contribution from OÁ Á ÁH/HÁ Á ÁO contacts to the surface results from the O-HÁ Á ÁO hydrogen bonds and short interatomic contacts involving these atoms only (Table 2 and Fig. 5b ). The conformational relationship between each of the pyridyl and benzene rings to the central planar region make these residues available for forming CÁ Á ÁH/HÁ Á ÁC contacts. The significant contribution of 17.9% from CÁ Á ÁH/HÁ Á ÁC contacts results from the short interatomic contacts listed in Table 2 , and appears as a symmetrical distribution of points showing characteristic wings in Fig. 6d with the pair of peaks at d e + d i $ 2.8 Å ; these short interatomic contacts are illustrated in Fig. 5a . A forceps-like fingerprint plot corresponding to BrÁ Á ÁH/HÁ Á ÁBr contacts in Fig. 6e with its tips at d e + d i $ 3.0 Å represents the influence of the halogenÁ Á Áhydrogen interactions in the molecular packing. Along with BrÁ Á ÁH/HÁ Á ÁBr contacts, Table 2, the Br2 atom exerts an influence upon the molecular packing via BrÁ Á ÁBr contacts, as evident in Fig. 6h as a very beginning at d e + d i $ 3.5 Å . The contributions from other interatomic contacts involving the bromide atom have negligible effect on the crystal stability because their interatomic distances are much greater than sum of their respective van der Waals radii. The small but notable contributions from the CÁ Á ÁC and CÁ Á ÁN/NÁ Á ÁC contacts to the Hirshfeld surface, Table 2 , represent -stacking interactions. In Fig. 6g , a spear-shaped distribution of points with the tip at d e + d i $ 3.2 Å and an adjacent arrow-like distribution of points at d e = d i $ 1.9 Å result, respectively, from interatomic CÁ Á ÁC contacts and -stacking interactions involving the C3-C8
ring. The short interatomic CÁ Á ÁN/NÁ Á ÁC contacts involving the pyridyl-C13 and N3 atoms, Fig. 5b , are reflected in a pair of small peaks at d e + d i $ 3.2 Å in Fig. 6i . The small contributions from other interatomic contacts listed in Table 2 have a negligible effect on the overall packing of (I).
Database survey
The most closely related structure to (I) in the crystallographic literature (Groom et al., 2016) is one that lacks the iminemethyl substituent and is anhydrous, hereafter referred to as (II); a similar numbering scheme is adopted here. This structure has been reported twice (Yang, 2006; Sedaghat et al., 2014) and data from the first determination are employed herein. Selected geometric parameters are collected in Table 4 , from which it can be seen that there are no experimentally significant differences between the structures. However, there are conformational differences between the molecules as highlighted in the overlay diagram shown in Fig. 7 . While there is a close coincidence between the benzene rings and the first few atoms of the chain linking the rings, a twist occurs about the C1-C10 bond in (II), as seen in the N1-C1-C10-C14 torsion angle of 24.2 (5) . The major consequence of this is seen in the dihedral angle between the rings of 11.23 (11) cf. the near to orthogonal relationship in (I). This conformational difference likely relates to the distinct supramolecular association in the crystals of (I) and (II). In (II), with no water molecule to form hydrogen bonds, direct links between the organic molecules are of the type hydrazide-N-HÁ Á ÁN(pyridyl) and lead to zigzag supramolecular chains, as illustrated in Fig. 8 . Also evident from Fig. 8 , is the close proximity of the bromide and oxygen atoms, which form type I BrÁ Á ÁO halogen bonds, the separation between the atoms being 3.117 (3) .
Synthesis and crystallization
All chemicals and solvents were used as purchased without purification, and all reactions were carried out under ambient conditions. The melting point was determined using an Electrothermal digital melting-point apparatus and was uncorrected. The IR spectrum for the compound was obtained on a Perkin Elmer Spectrum 400 FT Mid-IR/Far-IR spectrophotometer from 4000 to 400 cm À1 . The 1 H NMR spectrum was recorded at room temperature in CDCl 3 solution on a Jeol ECA 400 MHz FT-NMR spectrometer. 1-(5-Bromo-2-hydroxyphenyl)ethylidene]isonicotinohydrazide (1.0 mmol, 0.333 g) and triethylamine (1.0 mmol, 0.14 ml) in methanol (25 ml) were added to di-n-butyltin dichloride (1.0 mmol, 0.303 g) in methanol (10 ml). The resulting mixture was stirred and refluxed for 3 h. A cloudy orange solution was obtained and the mixture was filtered. The filtrate was allowed to stand at room temperature and yellow crystals, suitable for 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 5 . Carbon-bound H atoms were placed in calculated positions (C-H = 0.99-1.00 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set to 1.2U eq (C). SHELXS (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014/7 (Sheldrick, 2015) ; molecular graphics: (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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